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Dielectric & conductivity
tensors

For an otherwiseoptically isotropic magneto-optic material :
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Q isthe magneto-optic V oigt parameter.

Thesetensorsarerel ated:
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Complex Kerrangle
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Inacircular basis, this can be expressed as.
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Complex reflectivity

Thecomplex Fresnel reflectivity at normal incidenceis:
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where the subscripts denote helicity in the usual sense.
TheKerr parametersintermsof thereflectivity are:
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The magnitude of the Kerr
effect is proportional to

magnetic field
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Instrument model

The Jonesvector for the detected light ismodeled asfollows:

T = ASMP

_a80SY 0 PistheJonesvector for the light transmitted by
g&siny g thepolarizer. y isthepolarizer angle.

M = ad 006 MistheJonesmatrix for the modulator.
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0 e“g disthemodulator retardation.
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T80 Oge- sinj cosj g anayzer.j istheanalyzer angle.



Instrument model
Thetransmitted intensity isthe square magnitudeof T-:
=TT
Wemodulate the birefringencein M as d=d, sinwt. Multiplying

the matricesout yieldsthe following for componentsof | at DC,
w, and 2w.

Ipc = 2R[1+ cos(2y )cos( +2q)
+Jo(dg)sin(2 +2q )]
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Error propagation

TheKerr signal isproportional tothe AC component normalized to

theDClevel: V
f :CLC : VDC:VL_VD

Ve
We measure the variance of each measured voltageto find thetotal
varianceintheKerr signal.
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